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1
COMPUTER MOTHERBOARD

BACKGROUND

1. Technical Field

The present disclosure relates to computer motherboards,
and more particularly to a computer motherboard with adjust-
able display data channel (DDC) in accordance with type of
monitor connected to the computer motherboard.

2. Description of Related Art

A DDC 1s configured for a computer motherboard to access
a memory ol a monitor, such as an electrically erasable pro-
grammable read-only memory (EEPROM), to read extended
display identification data (EDID). The EDID includes manu-
facturer name and serial number, product type, phosphor or
filter type, timings supported by the display, display size,
luminance data and (for digital displays only) pixel mapping
data. A display controller may be integrated in a north bridge
chip or a central processing unit, and commonly includes a
first DDC for reading analog EDID and a second DDC {for
reading digital EDID. The display controller 1s connected to
the monitor through a connector of the computer mother-
board, such as a digital visual interface integrated (DVI-I)
connector.

The DVI-I connector includes a DDC clock pinand a DDC
data pin for transterring EDID. The DVI-I connector also
includes a hot plug detect pin to detect whether there 1s a
digital monitor connected to the computer motherboard
through the DVI-I connector. When a digital monitor 1s con-
nected to the computer motherboard through the DVI-I con-
nector, voltage at the hot plug detect pin 1s higher than 0.6
volts (V). When an analog monitor 1s connected to the com-
puter motherboard through the DVI-I connector, voltage at
the hot plug detect pin 1s lower than 0.2 V.

Because the DVI-I connector includes only one DDC, and
the display controller includes two DDCs for accessing digi-
tal and analog monitors, respectively. Once the computer
motherboard 1s produced, the DDC clock and DDC data pins
of the DVI-I connector are connected to corresponding pins
of one of the DDCs of the display controller, so the computer
motherboard 1s only able to access a digital monitor or an
analog monitor.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the embodiments can be better understood
with reference to the following drawings. The components in
the drawings are not necessarily drawn to scale, the emphasis
instead being placed upon clearly i1llustrating the principles of
the present embodiments. Moreover, 1n the drawings, like
reference numerals designate corresponding parts throughout
the several views.

FIG. 1 1s a block diagram of an embodiment of a computer
motherboard including a switching unat.

FI1G. 2 1s a circuit diagram of the switching unit of FIG. 1.

DETAILED DESCRIPTION

The disclosure, including the accompanying drawings in
which like references indicate similar elements 1s 1llustrated
by way of examples and not by way of limitation. It should be
noted that references to “an” or “one” embodiment in this
disclosure are not necessarily to the same embodiment, and
such references mean at least one.

Referring to FI1G. 1, an exemplary embodiment of a com-
puter motherboard 100 includes an display controller 10, a
switching unit 20, and a digital visual interface integrated

10

15

20

25

30

35

40

45

50

55

60

65

2

(DVI-I) connector 30. The DVI-I connector 30 1s configured
to be connected to a video connector 42 of a monitor 40.
The display controller 10 may be integrated in other com-
ponents on the computer motherboard 100, such as a north
bridge chip or a central processing unit. The display control-

ler 10 includes a first and a second display data channels
(DDCs). The first DDC includes a clock pmn CRT_

DDC_CLK and a data pin CRT_DDC_DATA, to access a
memory of the monitor 40 to read analog extended display
identification data (EDID). The second DDC includes a clock
pin DDPC_CTRLCLK and a data pin DDPC_CTRLDATA,
to access the memory of monitor 40 to read digital EDID. The
memory of the monitor 40 may be an electrically erasable
programmable read-only memory.

The switching unit 20 includes four first terminals A1-A4,
two second terminals AS and A6, and a control terminal
SW_CTRL. The first and second terminals A1-A6 may func-
tion as eirther input terminals or output terminals. The first
terminals Al-A4 are respectively connected to clock pins
CRT_DDC_CLK and DDPC_CTRLCLK and data pins
CRT DDC DATA and DDPC CTRLDATA. The second ter-
minals AS and A6 are respectively connected to a DDC clock
pin DDC_CLK and a DDC datapin DDC_DATA of the DVI-I
connector 30. The control terminal SW_CTRL of the switch-
ing unit 20 1s connected to a hot plug detect pin HPD of the
DVI-I connector 30.

The DDC clock pin DDC_CLK and DDC data pin
DDC_DATA of the DVI-I connector 30 are respectively con-
nected to DDC clock pin DDC_CLKI1 and DDC data pin
DDC DATAI1 of the video connector 42 of the monitor 40.
When the monitor 40 1s a digital type, the hot plug detect pin
HPD of the DVI-I connector 30 1s connected to a hot plug
detect pin HPD1 of the video connector 42. When the monitor
40 1s an analog type, the hotplug detect pin HPD 1s idle. Other
parts of the computer motherboard 100 are well known to
those of ordinary skill 1n the art.

Referring to FIG. 2, the switching unmit 20 includes a metal-
oxide-semiconductor field-efiect transistor (MOSFET) Q,
four bilateral switches U1-U4, and two resistors R1 and R2. A
gate of the MOSFET Q functioning as the control terminal
SW_CTRL of the switching unit 20 1s grounded via the resis-
tor R2. A source of the MOSFET Q 1s grounded. A drain of the
MOSFET Q 1s connected to a power source VCC through a
resistor R1. The bilateral switches U1-U4 are all single bilat-
eral switches, such as 74V1G66 type switches, including a
control pin, a first pin, and a second pin, wherein the first and
second pins may be used as either input pins or output pins.
Each of the bilateral switches U1-U4 i1s turned on when the
corresponding control pin 1s at high voltage level, and 1s
turned off when the control pin 1s at a low voltage level. A
control pin C1 of the bilateral switch U1 and a control pin C3
of the bilateral switch U3 are both connected to the drain of
the MOSFET Q. A control pin C2 of the bilateral switch U2
and a control pin C4 of the bilateral switch U4 are both
connected to the gate of the MOSFET Q. First pins 1/O1, I/O2,
I/03, and 1/04 of the bilateral switches U1-U4 respectively
function as the first terminals A1-A4 of the switching unit 20,
a second pin O/I1 of the lateral switch Ul and a second pin
O/13 of the lateral switch U3 are connected together function-
ing as the second terminal A3, a second pin O/12 of the lateral
switch U2 and a second pin O/14 of the lateral switch U4 are
connected together functioning as the second terminal A6.

In use, when the video connector 42 of the monitor 40 1s a
DVI-I connector, the video connector 42 1s directly connected
to the DVI-I connector 30 of the computer motherboard 100
through a DVI-I cable (not shown). The monitor 40 may work
in analog mode or digital mode.




US 8,320,132 B2

3

When the monitor 40 works 1n analog mode, the voltage of

the hot plug detect pin HPD1 of the video connector 42 1s
lower than 0.2V because the hot plug detect pin HPD1 1s 1dle,
the gate of the MOSFET Q 1s at low voltage level, the MOS-
FET Q 1s turned off, the drain of the MOSFET Q outputs high
voltage to the control pins C1 and C3 of the bilateral switches
U1 and U3, the bilateral switches Ul and U3 are turned on.
The control pins C2 and C4 of the bilateral switches U2 and
U4 are both at low voltage level, the bilateral switches U2 and
U4 are turned off. The clock pin CRT_DDC_CLK and data
pin CRT_DDC_DATA of the first DDC of the display con-
troller 10 are respectively connected to the DDC clock pin
DDC_CLK1 and DDC data pin DDC_DATAI1 of the video
connector 42 through the bilateral switches Ul and U3 and
the DVI-I connector 30. The display controller 10 outputs a
read request for analog EDID to the monitor 40 through the
clock pin CRT_DDC_CLK and data pin CRT_DDC_DATA
of the first DDC, then analog EDID of the monitor 40 is
transierred to the computer motherboard 100.

When the momitor 40 works in digital mode, the hot plug
detect pin HPD1 of the video connector 42 of the monitor 1s
at high voltage level, the gate of the MOSFET Q 1s at high
voltage level, the MOSFET Q 1s turned on, the drain of the
MOSFET Q outputs a low voltage to the control pins C1 and
C3 of the bilateral switches U1 and U3, the bilateral switches
U1 and U3 are turned off. The control pin C2 and C4 are at
high voltage level, the bilateral switches U2 and U4 are turned
on, so the clock pn DDPC_CTRLCLK and data pin
DDPC_CTRLDATA of the second DDC are respectively
connected to the DDC clock pin DDC_CLK1 and DDC data
pin DDC_DATA1 of the video connector 42 through the
bilateral switches U2 and U4 and the DVI-I connector 30. The
display controller 10 outputs a read request for digital EDID
to the monitor 40, then, digital EDID of the monitor 40 1s
transierred to the computer motherboard 100.

When the video connector 42 1s a video graphics array
(VGA) connector, the video connector 42 could be connected
to the DVI-I connector 30 through a DVI-I cable (not shown)
and a DVI-I-to-VGA adapter. Communication between the
monitor 40 and the computer motherboard 100 1s the same as
above-mentioned when the monitor 40 works 1n analog
mode.

In other embodiments, the MOSFET (Q may be replaced
with another type of electronic switch, such as a bipolar
junction transistor.

It 1s to be understood, however, that even though numerous
characteristics and advantages of the present disclosure have
been set forth in the foregoing description, together with
details of the structure and function of the disclosure, the
disclosure 1s 1llustrative only, and changes may be made 1n
details, especially 1n matters of shape, size, and arrangement
of parts within the principles of the disclosure to the full
extent indicated by the broad general meaning of the terms 1n
which the appended claims are expressed.

What 1s claimed 1s:

1. A computer motherboard comprising:

a display controller comprising a first and a second display

data channels (DDCs), each of the first and second
DDCs includes a clock pin and a data pin;

10

15

20

25

30

35

40

45

50

55

4

a digital visual interface integrated (DVI-1) connector to be
connected to a video connector of a monitor, comprising
a first DDC clock pin, a first DDC data pin, and a hot plug

detect pin, wherein the first DDC clock pin and first
DDC data pin are respectively connected to a second
DDC clock pin and a second DDC pin of the video

connector; and
a switching unit comprising four first terminals, two sec-
ond terminals, and a control terminal, wherein two ofthe

first terminals are respectively connected to the clock
and data pins of the first DDC, the other two of the first
terminals are respectively connected to the clock and
data pins of the second DDC, the second terminals are
respectively connected to the DDC clock pin and the
DDC data pin of the DVI-I connector, the control termi-
nal 1s connected to the hot plug detect pin of the DVI-I
connector, to detect a voltage of the hot plug detect pin
and correspondingly control the second terminals to be
respectively connected to two corresponding first termi-
nals that 1s respectively connected to the clock pin and
data pin of the first or second DDC;

wherein the switching unit comprises:

an electronic switch comprising first to third terminals,

wherein the first terminal functions as the control termi-
nal, the second terminal 1s grounded, the third terminal 1s
connected to a power source via a lirst resistor, the
clectronic switch 1s turned on when the first terminal 1s at
high voltage level;

first to fourth bilateral switches, wherein each of the first to

fourth switches comprises a control pin, a first pin, and a
second pin, wherein the control pin 1s configured to turn
on or turn oif the corresponding bilateral switch, the
control pins of the first and third bilateral switches are
both connected to the third terminal of the electronic
switch, the control pins of the second and fourth bilateral
switches are both connected to the first terminal of the
clectronic switch, the first pins of the first and third
bilateral switches functioning as the two first terminals
of the switching unit are respectively connected to the
clock pin and data pin of the first DDC, the first pins of
the second and fourth bilateral switches functioning as
the other two first terminals of the switching unit are
respectively connected to the clock pin and data pin of
the second DDC, the second pins of the first and third
bilateral switches are connected together and the second
pins of the second and fourth bilateral switches are con-
nected together to function as the second terminals of the
switching unit, respectively.

2. The computer motherboard of claim 1, wherein the
clectronic switch 1s a metal-oxide-semiconductor field-effect
transistor, the first to third terminals of the electronic switch
are respectively a gate, a source, and a drain.

3. The computer motherboard of claim 1, wherein the first
terminal of the electronic switch 1s grounded via a second
resistor.
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